DISCUSSION.
DR. EnwI:-l JICGIN XIS asked if they had tried stuffing cotton in the middle of the tube to see if there was interference with the sound.
DR. SONNENSCHI\IN replied that they had not.
DR. G. \V. BOOT asked if they had always used the same length of tube. DR. SONNENSCHEIN replied that they had and that it was twenty-six inches long. \Vhile it was impossible to demonstrate their point absolutely, it was a fact that the sound waves passed along the lumen of the tube, very little going through the wall and very little being transported by the tube wall itself.
DR. E. L. KENYON asked why they could not use a soft insert in the middle ear instead of the hard rubber tube, perhaps just the tube itself.
DR. SOl\"NENSCHEIN said they had tried that, but it was hard to hold it in place. The tip being pointed held it nicely in the ear without striking any of the outside portion of the ear. It was just the size ordinarily used with the Politzer bag.
Du. J. HOLINt;r.I{ said that there has always been controversy where he could not see any reason for it. In the Rinne test we know that the handle of the tuning fork vibrates as long as the prongs do. It is therefore immaterial whether we observe the handle or the prongs, since it is only a question of time. It was the aim of Bezold to make all the tests as simple as possible. The question of human equation enters into the tests, and the less and simpler apparatus are used the more reliable and the more uniform the results will be. Also, the less the excitement of the patient the better the result \vill be. lt is true, some points are theoretica]ly not explained. In regard to this, Bezold uses the comparison of hearing the heart sounds by means of the stethoscope. It is not known accurately how and where the heart sounds are produced, but it is known that if there are certain changes from the normal sounds we find at the postmortem certain characteristic changes of the valves of the heart (stenosis, etc.). Nobody would go so far as to advise throwing the whole auscultation of the heart overboard because we do not know how the sounds of the heart are produced or how the abnormal sounds can be explained. In his opinion, the only way to attack the question is to say that if there is a negative Rinne in a given case and a middle ear affection is not found at the postmortem, then there is room for an argument. Observe the facts accurately, immaterial of the explanation. Many an explanation was not found because the facts were not observed accurately.
The work of Dr. Sonnenschein was important and showed that he is thinking. Dr. Holinger believes in simplifying, not complicating these difficult matters.
DR. G. E. SFL\MB.\UGH believed that the work with resonators will bring out some very interesting facts. The method in vogue of testing different parts of the tone scale by such means as tuning forks brought out a good many incidences where gaps in the tone scale existed'; that is, where patients were not able to hear the tones over a certain area. By intensifying these tones with resonators many of these apparent gaps in the tone scale disappeared. It seems likely that with enough amplification there might be found to exist no real tone gaps; that is, areas where one cannot hear a tone, provided the entire function of the labyrinth has been destroyed. It is a practical point of great importance in the education of a child with defective hearing; that is, training the child to speak to ascertain whether there is any remnant of hearing. By use of resonators this may be determined more readily. Even a very small remnant of hearing is often of great assistance in training a child to speak.
The study of the Rinne test is very interesting. Dr. Shambaugh believed that the Rinne test taken by itself gives more definite information than does any other single test in determining whether the cause for the defect is from obstruction in sound conduction or a defect in the sound perceiving apparatus. The Rinne test is perhaps more valuable than all other tests put together in determining this point. In making use of this test one has to take into consideration whether one or .both ears are involved. A patient with a one-sided defect that is at all marked is bound to have a Rinne negative, no_ difference whether this defect is due to obstruction in conduction, fixation of the stapes or whether this defect is due to degeneration in the nervous mechanism.
There seems to be an impression that bone conduction can be determined separately for the two ears. As a rule. it ¥,'ill be found that the bone conduction is approximately the same when the fork is placed over the mastoid process in an ear where we are clinically satisfied that there has been a total destruction of function as when the fork is placed over the mastoid of the opposite normal ear. It is the exceptional case where, under circumstances of this sort, one is able to detect a slight difference in the duration of bone conduction of the two sides. DR. JOHN P. J\IrKTOX (closing), answering Dr. Boot's question, said that the length of time the sound can be heard with the resonator is less than without it. The degrees of bone conduction in old age had notHing to do with resonance, but the change was probably due to partial degeneration of the internal ear mechanism and not at all to other changes that go on.
Du. HOBERT SON"'I\NSCH~I'" (closing) stated that he had the pleasure in 1<)09 of becoming acquainted with Dr. Schaefer and became interested in his resonators. As he had said in 1912, whe11 he read a previous paper on this subject, the great advantage of the resonators lies in several facts. They were first made use of for experimental purposes by the great Be1mholtz. "\s the resonators were spherical and tested the-whole range of sounds from 100 to 1,000 vibrations, it was necessary to have a great many of them, and it consumed much time in shifting from one sphere to the other, besides being very expensive. Koenig in Paris also devised a set and Edelman has a set, but they all have a great many parts. Professor Schaefer constructed a very simple set consisting of four resonators, and in these he has the range of from 100 double vibrations to 1,000 double vibrations. Dr. Sonnenschein had received a letter from Professor Schaefer two days previously in reply to one of his asking if there was any work that he knew of along the line he and Dr. Minton were carrying out, and Pro-.fessor Schaefer said he knew of no such work. They admitted that there might be errors. They had checked up the work ancl would be glad to know if others would do so and tell them their results. It was interesting to test the work out and find out whether it was worth anything from a practical standpoint.
It was very interesting to know the intensity amplification as it appears in a closed room and as it occurs out of doors. 111 the open the higher fork, namely, small c\ seemed to be amplified only five times. If they struck a high pitched fork it could be heard at a distance of five meters indoors, while out of doors one can hear the low tone a great distance. _One thing that was hard to explain was the fact that the lmver tone ami the higher tone were the least amplified and the middle the most, as shown by Schaefer long ago. The fact that out in the open air the intensity of the amplification is so tremendous, whereas in the room, to the examiner and the patient, the amplification for the low tones is so small, was very interesting.
\Vhat Dr. Bolinger said about the practicality of the test as devised by Bezold was absolutely correct. Bezold's work was wonderful, and they were not attempting to change any test, but felt that it would be interesting to find out if the fork could be used in a different way, especially since some European workers had condemned the Rinne test so strongly.
Dr. Sonnenschein agreed with Dr. Shambaugh regarding the value of the Rinne test and approved the simplicity of the tests, but this work was for the purpose of satisfying themselves. I f anyone would check them up and disprove their results they would be glad to know the truth.
Dr. Shambaugh had called attention to the fact that it might be possible to test patients with the resonators who apparently did not hear the forks at those pitches. That might not prove whether there were gaps, for it is necessary in some cases to increase the tone intensity 100,000,000 times before the patient can appreciate it. In cases where there was impairment and not total loss of hearing of tone it might be of assistance.
DR. GEORGE E. SHAMBAUGH presented a series of lantern slides illustrating the distribution of blood vessels in the internal ear and discussed the subject of the circulation of the labyrinth.
